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WR WKH(XURSHDQ&RPPLVVLRQ LVDGYLVLQJRQ WKH UHVHDUFKQHHGVRI(XURSHDQ UDLO VWDNHKROGHUV)URPWR
(55$& IRFXVHV RQ FRQFUHWH DQG GHWDLOHG URDGPDSV RQ FRPPRQ(XURSHDQ5	' WR LPSOHPHQW WKH 6WUDWHJLF 5DLO
5HVHDUFK$JHQGD7KH(QHUJ\ URDGPDS WKHQRLVH DQGYLEUDWLRQV URDGPDSDUHPDQDJHGE\ WKH(55$&5RDGPDS
SURMHFW:3 ±7KH*UHHQLQJ RI UDLO WUDQVSRUW WKH\ GHILQH KRZ WR IRFXV UHVHDUFK HIIRUWV RI WKH (XURSHDQ UDLOZD\
LQGXVWU\ LQ RUGHU WR IDFH LQFUHDVHG HPSKDVLV RQ HQHUJ\ HIILFLHQF\ HQYLURQPHQWDO LPSDFW GHVLJQ DQG WKH QHHG WR
SUHSDUHIRUFKDQJHVUHGXFHGDYDLODELOLW\DQGIXUWKHUGLVDSSHDULQJRIIRVVLOIXHOV
7KLV :3 LV OHDGHG E\ &KULVWRSKH &KpURQ 61&) FROHDGHG E\ 0DQIUHG :DOWHU .QRUU %UHPVH $* JDWKHUV
VWDNHKROGHUVIURPUDLOZD\RSHUDWRUVLQGXVWU\DQGDFDGHPLFUHVHDUFKDQGXQLYHUVLWLHV
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DGYLVLQJ RQ WKH UHVHDUFK QHHGV RI(XURSHDQ UDLO VWDNHKROGHUV )URP WR (55$& IRFXVHV RQ
FRQFUHWH DQG GHWDLOHG URDGPDSV RQ FRPPRQ(XURSHDQ5	' WR LPSOHPHQW WKH 6WUDWHJLF5DLO 5HVHDUFK
$JHQGDZKRVHODVWYHUVLRQZDVSXEOLVKHGLQ
7KH(QHUJ\URDGPDSFDUULHGRXWLQWKH:37KH*UHHQLQJRIUDLOWUDQVSRUWRI(55$&5RDGPDSLV
GUDZLQJ WKH URDGPDSV IRU UHVHDUFK DFWLYLWLHV GHGLFDWHG WR WKH PDQDJHPHQW RI HQHUJ\ LQ WKH UDLOZD\
GRPDLQWRJRWRZDUGVFDUERQIUHHDQGUHVRXUFHHIILFLHQWUDLOZD\IRUVXVWDLQDEOHPRELOLW\DQGWUDQVSRUW
7KHQRLVHDQGYLEUDWLRQURDGPDSFDUULHGRXWLQWKHVDPH:3LVGUDZLQJWKHURDGPDSVIRUUHVHDUFK
DFWLYLWLHV GHGLFDWHG WR QRLVH DQG YLEUDWLRQ LQ WKH UDLOZD\ GRPDLQ LQ RUGHU WR LQ DPHGLXP WHUP YLHZ
LQWHJUDWH QDWXUDOO\ DOO UHOHYDQW SURFHVVHV RI WKH UDLOZD\ RIIHULQJ VXVWDLQDEOH DQG SUDFWLFDO VROXWLRQV







































&6$ &RRUGLQDWLRQ6XSSRUW$FWLYLW\5 5HVHDUFK' 'HYHORSPHQW
7LPHKRUL]RQPHDQV7HFKQLFDO0DWXULW\
 /RZ3ULRULW\ 0HGLXP3ULRULW\ +LJK3ULRULW\@




































































,QWHOOLJHQWGLVWULEXWLRQDQGVWRUDJHRIHQHUJ\ZLWKLQ WKH UDLOZD\V\VWHPFRPSULVLQJ UROOLQJVWRFN LQIUDVWUXFWXUH UHDOHVWDWH
HWFZLWKDSRWHQWLDOLQWHUIDFHWRWKHSXEOLFJULGDQGWKHDELOLW\RIWLPHO\EDODQFLQJWKHHQHUJ\IORZ
5$06 5HOLDELOLW\$YDLODELOLW\0DLQWHQDQFH6DIHW\
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3ULRULW\DUHDUDLOZD\RSHUDWLRQV















































7KLV LQFOXGHVDOO VRXQGDQGYLEUDWLRQJHQHUDWLRQDQG UDGLDWLRQ IURP WKHYHKLFOHDQG WUDFNXS WR WKH
ERXQGDU\RIWKHFOHDUDQFHJDXJH,WLVE\IDUWKHPRVWHIILFLHQWDQGFRVWHIIHFWLYH0DLQWRSLFVDUH
x 6PRRWKZKHHOVRQVPRRWKUDLOV
7KLV LV D SUHUHTXLVLWH IRU ORZ UROOLQJQRLVH DQG LPSOLHVERWK ORZ URXJKQHVVRI UXQQLQJ VXUIDFHV DQG
DYRLGDQFHRILUUHJXODULWLHVLQFOXGLQJZKHHOIODWV,WLPSOLHVWKDWPDLQWHQDQFHRIZKHHOVDQGUDLOVQHHGVWR
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x &RVWHIIHFWLYHQHVVRIVROXWLRQVIRUDQLPSOHPHQWDWLRQLQFRPPHUFLDODQGRSHUDWLRQDOVROXWLRQV
7KHPDLQDFWLRQVWREHWDNHQDUHWKHIROORZLQJ







 6WDQGDUGL]DWLRQRI WKHPRQLWRULQJGHYLFHVDQGSURFHVVLQJPHWKRGV IRUSDVVE\PRQLWRULQJRI
YHKLFOHVJHWWLQJIXUWKHULQVLJKWLQIODWDQGURXJKQHVVJHQHUDWLRQ
 ,GHQWLILFDWLRQ RI  ZKHHO IODWV IURP WKHLU  DFRXVWLFDO SRLQW RI YLHZ DQG PDQDJHPHQW RI
PDLQWHQDQFHZLWKWKHOHVVSRVVLEOHLQFLGHQFHRQWKHYHKLFOHPDLQWHQDQFHSRLQWRIYLHZ
 'HYHORSLQJ DQG VWDQGDUGL]LQJRSHUDWLRQDOPRQLWRULQJ V\VWHPV IRU WUDFN URXJKQHVV DQG WUDFN













 XQGHUVWDQGLQJ PRUH SUHFLVHO\ URXJKQHVV JURZWK LQ FRPELQDWLRQ ZLWK NHHSLQJ WKH DGKHVLRQ
SURSHUWLHVIRUWUDFWLRQDQGEUHDNLQJ




























































&RPSDUHG WRDLUERUQHQRLVHNQRZOHGJHRIYLEUDWLRQ IURPUDLOZD\V LV IDU OHVVDGYDQFHG7KLVKROGV
EDVLFDOO\ IRU DOO DVSHFWV LQFOXGLQJPRVW QRWDEO\ WKH JHQHUDWLRQPHFKDQLVP WUDQVPLVVLRQ LQ WKHJURXQG
DQG LQ EXLOGLQJV DQG DVVHVVPHQW RI WKH LPSDFW RQ KXPDQV (YHQ YHU\ EDVLF TXDQWLWLHV OLNH HJ WKH
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x &OHDUUHVSRQVLELOLWLHV
x ,PSURYHGFRPPXQLFDWLRQVWUDWHJ\

